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1 

T^mit. 2003^12^16 Btim^^tiytW^l 0/737. 7 1 6 <D— 

ummitamx'h'o . mmi 0/737, 71 6<Df^^t:0mi:iX k> 
10 Runm:^mizm-t^o 

HMk^^Xh^o M;ifi. WBMiB'M'a' (International Telecommunication Union) 
15 ^ Bellcore ^c?:)tb^{is <5^(ift;^s 'J ^ 5^ i5'^Jtl§^oaiJ^{^oV>-C 

25 ia2tt, A;^ft-^t::i^s/j5'SrfPAD-r$yi:J6<^ti^*<^-^5/;J^PpAP^g2 0 0(^«|fi£ 
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t^tJ'jjv^, «^7*/<-r ;^c^i^'yii?W:^$rSiJ5£'f ^.ycJbicti, 1213 ctc;g^-rA;t)<s^ 
oiptci. Ml|■Ii^Pfife:»'^Sr^$>^^v^A;^m•^^m^7'^<'^;^^c#^#&U •fs5[|i;&^[o](D 

2 0 07?(±, l2I3B(c^-rj:5JcM#ilEIWl»^^;55A;^ft#{3^eLrv^§ybiJ6. ^ 

:/Jgtv*5't?y— :^2 0 6, «S^':^yi?y— 2 0 8. ^^t^^^yAs^s/tJ^y— :^ 2 
1 2(^3oco>!''^^y-x<.?r^x.rv^■5yil^^)s i^g^^ hdS;^^ < ?feoTL^ 5, 



%vMfi(c:S<{v^T. «g;^i^5^^o:^t J:v\ 



4 

itcytSl^i^^^/j? Utv>'lig{cS<5v>Ts $ iSr^;eLr t J:v\ 

$ ^*J^Wi-5 y^mpmm^k . A;^m-§-tc:j5S i:.-cm-7^7'^-<'< m 

^u:^icw^'r^mm^:^y^m\im^t.vk^i^y^mii^mci^\^^xmn'r^ 

y(:^i^mtt-t^mtim-^\^m<5\,^X.m,^'f^<^'^:^<o^Wi:m^ir^m'^WL^t 
n-^^^y^Wlimm-i. A;^<t-§-^aiia^-&-5 l^fe:7^/w^^^s-^v^■Cs m;^^;^^ 



5 

mmm t.-^^^ymi^y^mw^m^i^^^xmwir^'^^'^m.'j^y'^ 

(oi^^-^ ^f&m-t ^i^y^ mv^mn t s A:^ft-^J::;& cxm^x^-^-r Tstmti 

20 mi^^m^mx-h^^ 

|EI3C(*, 8el^'I^l^fi)c:$^^Sr^$n^^^A;^J^t-^<£r;^-ro 
25 fcSo ia4A{*. OO^fifec^mi O^fiJ^^i-, E14B«. S^x 
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m 8 ^^m<omMmM\^^^'^mmm. i o o o^^o— ^^js^i-m-cfc 
mi lit. o oo«^©m(^^fasr^-fi2-ea5 5c 

15 — h-e$>5o 

(1) ^mfyU:^ (Device Under Ttest) 
^XlOf*. -^^Ji: UT-rC^y T^-rf-X-feiP^ C3 y ;J'#^lHlJ^4 1 (Clock 
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Recovery) li'y hf-^'T'^ 4 2 (Bit Sampler) t> ^ c y^^M^^A 3 (Clock 
Divider) i:. •7'-^/^^:/^^^1^4 4 (DEMUX) h^m^i>. ^oy^W^mm4 
1 (i. V T/V If y b 3?IJ (Serial Data Stream) <DAt!m-^t>^ ^^viy^ ft-^^ff 
^fet, ffi^^Sfe^ P i/:?'^-^ (Recovered Clock) t UTai;^^-^, 1^5^ V^y':fvA2 

5„ ^c3yi5^5^^[Eig&4 3tts w^^^^^m-^^^m-r^o ■r-^>'V5^-rw'^i^4 

16 If h(Dlf^-7'— tJ' trW;'3'r5o 

15 ^l^i^S^C-S^ 

l2l4Bf*. la^-f'^'^^;^ 1 0<0^J^<D^2<^^?l^^1-„ 1^4 B(C*$V^T^4 Ai: 

UfefllfifeSI^^N— ^fllAfe^fcWIi^r^-rSo ;^^?iJ}c#s^^7'/-?^;^ 1 Oft. p 

LL4 5 &^ST9>rp«>'h^^4 6 (Phase Alignment) t> hf*:^'?'^ 
20 4 2 i;, jJ^cr5/i5'^JiISliS43is'7='-^/l'f^7'U'^f-44i;^ig^. 7*-tJ'ft'!§-(A 
:Bamm<; n y ^ (Reference Clock) A;^ tT. SJIS;^ n S/ ^fg-^ 

PLL4 5fi. S3P^i3s/^ft-§-^A:^UTs A;^ff -^cOi^^T* y 

25 >;J^i!^n .y:5rr±,A;^m-^<^Nf&tD^iScig[^5frt-'5o'ffit@T^-r7«>' h^lfe4 6f*. 

•^^^^y ^^i/i>n 5/i^^A:t»ft^jc*l-LTf4+@p#-f-^, t*5/ ^i^>7°7 4 
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o5*>St^'9^;6S^Sv^^-r 5>'^Ti^>'yy :/^*nfcr— ^Sr^VNTlf's/ h^J 

^^M^mi^X'O. Xtiit-^t-^:^y)>^^ 1/N UKUnit 

Interval)co|£^g^;5S^D^, A;t^m•^5:U^•i^:/7•y ^^:/i5^ a y ^ (omzm^mii^^ 

15 try hiS«:);J^^CJ^-r< ''j^'So 

(2) T'7-< :^;<>' Vi^y^ (alignment jitter) 

20 5 ( rpatrick R. Trischitta and Eve L. Varma, Jitter in Digital Transmission 

Systems, Artech House, p. 86, 1989J >' h v^5/ ^ri. 1JJLT«^^ 

(1) lC±i9^»e;it;d5-t?t5o 

Aa//gw[«r] = A^[«r]- A^[nr] ( 1 ) 



i>y^(Dm^tm:tlt 0.5 UIpp«rjg;iS^. M'^-t'^U:^! Oit^f y hMt)Sr 
(3) i^y^^^M^ (Jitter transfer function) 

^BSi^Aect) *yt«A(|)(t) $-#f-i<>^!J ^'^i-* ir. 7<tl^-^ ^ ^^^i^y^ 
Ae[nT] i:tti;^i5^'< 5 :/^v^5/i5'A(t>[nT)$r#'5:::i:;dST#5, ^bT, Fourier 
^3^(CJ;oTAe[nT] i:A4>[nT] ^^ig^|^|gl|lc--^Jfei-tt{ls J!ilT<^^ (2) izfr: 
irKtl^-^ S/l^ (timing jitter spectrum) , ^I5> 5*; (3) 

{C^i-m;^^^ $ V^'i^S'^^^^ ( TTakabiro J. 

Yamaguchi, Mani Soma, Louis Malarsie, Maeahiro Ishida, Hirobumi Musha, 
"Timing Jitter Measurement of 10 Gbpe Bit Clock Signals Using Frequency 
Division," Proc. IEEE VLSI Test Symposium, Monterey, USA, April 
28-May 2, 2002.J #flS) , 



5 ^-i/i^^/ ^ \-tm'^ T om^^M'^'^ (wide-sense cyclostationary) 
(5) *Sfifelp3io, 




(2) 




(3) 
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A©(^)«A0[/J (4) 
AO(/^)»A<D[/J (5) 
'ttiiio'tbs Wl^ (r ITU-T, Recommendation G.958: Digital Line Systems 
Baaed on the Synchronous Digital Hierarchy for Use on Optical Fibre Cables, 
5 November 1994. j ^ ITU-T, Recommendation 0.172: Jitter and Wander 
Measuring Equipment for Digital Systems Which are Based on the 
Synchronous Digital Hierarchy (SDH), March 1999J. ^tJ«. TBellcore. Generic 
Requirements GR-1377-Core: SONET OC-192 Transport System Genetic 
Criteria, December 1998.J <DX ^icmWiSi<Oy ^ Jl'^ -^o 

i^y^mmmm n/fjXi, ±m (2) j^-a o) (*fcfi (4) rv^ (5)) 

V.ltf'^ ' 7.^^ V/\^t^h. uy(r>^ (6). (7)s (8) Srffiv^ 

15 ^.C6) = KC/:,)|exp(-yA^(/,)) (6) 

atC/J=za<i>|/J-za©|/,] (8) 

(cross spectrum) ks ^ ^ iy ^ <D/^9 ^-^^ hJ^t'tM^^Xii, 



(9) 



A0L/,]a©-[/>] 

2 5 A0[nT] = //^ (/, )A(i)[«r] ( 1 0 ) 
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(4) i>'y'^(D:k^:^(D^m 

(4-1) i--< ^^^i^y^^mavi^m-^ 

J 

A0[nT] = ^cos{2jf jnT + p) [UI] (11) 

^(12) tfj:^. 

/^^[nT] = Hj(/j)^cos{2tfjnT+<p) [UI] (12) 

^(11) Rx/ (1 2) jgr^ (1) icf^At-etx ^To^ (13) {c^-rr 

Afl//^[i77-] = {Hj i/j )- 1}^ cosi2>tf jnT + 9) [ U I ] ( 1 3 ) 

T7>('p«>'hi^iX^Of— ^:y!^fc'-^ ^iSAalignpp *S U $ V ^'|^|Ath.pp (0IJ ;t it 
0.5 UIpp) ^Jg;t$<!:. m^9*^<-r;^ 1 Ofify «r^C5o tyS:;6SoT. 
m^y'^<-(:^ 1 0;5^f >;/ hs!^9 Sr^ C^^VN^c>i)CD^#fi^oS:: ( 1 4) XM-Pih 
20 tbSo 

^Hgn„ = ^ -1^/06)- 1| < Art.^^ [UIpp] (14) 

:spim^i^mz.^^^mmnRx/H^:^micio\^xit. ^(13) srJss/t-rMii)^ 
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(4-2) •^J\-^V — l^(D^^ly^^Jy^^m\^\^tL^^ 

5 o^(r>:Ktif—'^m\zn\.x. uat<^^ (is) tc^-r 

y^^^m fk (k = l. 2. N) (D^ix^H(cJ?t/t?'1-:6f-'r i/iSi^$/:^«r-^ 

fig u •^^ >'iK 5^ -c fc 5 c 

A/ A 

10 A4«7']=E^cos(2;^4nr + ^ji) [UI] (15) 

1 5 Ajihr] = X (/* )~-cos{27tf,nT + ) [ U I ] (16) 

i-i 2 

^ (1 5) ST^ (1 6) (1) {CftAl-^^. islTcO^ (17) KTjki-r 

Afl/igw[«r] = 2 {i// (A )- l}4-cos(2;5r*n7' + <pj [ 01 ] (17) 

*r-l 2 

T ^ ^ ^ V h y ^> 1? {ttAalignpp ;iS b t V ^-fitAth.pp (^c t ;i 

20 tt*0.5UIpp)4:@xL^) i.S^f'^W:^ 1 Ottti'?' hm«9 4r^C^-5o byS:255o'C> 
m^f-y'yU:^! Oit)^\fy hUO Sr^ C/^v^/i^^)0^^^t=^*^^:<^^ (1 8) 

^tign„ <f^A,-\Hj(f,)-l\<A^^^ lUIpp] (1 8) 
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10 UTS^ (weight) JgrOltTgSltJfe U-Cb J: V^o 
(4-3) ?iJSi>s/i5'«rBl*Dt^c#-^ 

1 5 ^^[nT] = ^^cos(2;^7 + ?»(/))# [ UI ] (19) 

^(2 0) ir/jJ^o 

= l'" Hj i/)^Qos{2^T + <p{f))df [ UI ] (20) 

n ^i>y^ (omnm^ -c ^ , 

^ (1 9) i:^ (2 0) (1) MtAi-S iTs J!JAT(^^ (2 1) tJi^^T 
AflWg«[«r] = f"" {Hj if)- l}^cos{27^T + ^(/M [ UI ] (21) 



f^0.5UIw) m^T'^'^^;^ 1 Ottkf 5/ MI9 Sr^C^o 'tflt>%. 



-c. A;^<t-^(^=^j^ ^ y TmW^\-t 2 . 5Gbps T-fc 0 > ^-':f;v^\-t 2 0 mT**>^e 
icrt.^^r y Tj^JS^|gc<Dig^(i>^-{RiJ 200MHZ mM<n>i^\^^^<o^>( Y^<^y Yt^^ 

•^^pv^yi; n^^. PLL fJ: if (O/v— 7*^1?^ fcound (iifl^ 1 MHz mm) \Zit^. 

lK\^m^^-^^ (icWMHz;6-e>^GHz) ^fc. 

/i^-y <D 13 J: 5 T 7 7« h i/ lfc-<il^ -t? 1 5 +5)- 
-'h$<. ^(23) 



f "^{/f,C/)-l}^cos(2,5r«r + ^Cr)>//« {/f,(/)^l}4^)cos(2;rr«r + ^(/)V/ 



5 




(2 2) 



20 



- (2 3) 



15 

l2.{H,i/)-\}^cosi2fifnT + <p{/))df 
«-f~"^cos(2;j/?i7' + ^(/"))# [UI] (2 4) 

•^LTs ^ (2 2) -e^Lfe^#t>. ^ (2 4) SrfflV>-CJJfcOS: (2 5) T?^ 
Aalign„. « < A^^p t UIpp] (25) 

*:|IM^iglc:#,SK^iS@SU:^®^;^^{Cdev^TJ*. ^(2 2) (2 5) 

(4-4) -v/i^^ ^-:^<^i^-^'>^Si^>;/^ST)^?^Sl;^t?5/t^S^Pp;^JPL:/^:^'& 
^tJix ^^^^W;^ 1 0'^(DA;^7x--;5'?ijt::*fLr, j^To^ (2 6) 
t?i/^5^il^&^fk (k= 1.2,-,N) (Dm.^(DmmikfS.^7^^^ir:^^^:y^'Jy'^ U 
r<D^ (2 7) lC:^-r5fe;e::^s/j5'i:SrR]iPl--5*i-^ic:*5tt$, i^y ^ (D:k^ $<D^ 

^e^^^[nT]=X4rMWk"T*ip,) [UI] (2 6) 

A^ucu,»in/«J«2^]= f"^cos(2;5/Hr + 9»(/)V/ [UI] (27) 
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^ (2 8) i^^iSo 

A4nT]=f^Hjif,)^cos{2^,nT + ^,) 

... tUI] (2 8) 

\.tit>^oX7^^ hi^^^it. ^<0^ (2 9) T'#;tf>n5o 
iu,Ugn[r,T] = f {/f^ (/, )- l}^cos(2;^,«r + q>,) 

+ f "R0»)-l}4^cos(2;^7-+^(/)>f/ (29) 

T 7 h • 5/ ^ O f - ^> tf- ^Aalignpp u VNfiLAth.pp (it t 

T. i^i^^xz-^-r ^ 1 outlay ^iftl9Sr^D/^v^fc^^><^^#^i^^fco^ (so) -e-^ 



< A -I^^Ca)- 1I + A^^^^p < A^.;., [ UIpp] (30) 

*11 



{Jl+^/h^VN (2 3) ) ti^^Vtz. 

:^mmBm\^^^P^mmwRxj^um:^mcii\,^xit.. ^ (2 9) ^tmtz-t^^ 

y^^^W^h (k= 1,.2,-,N) (Oi^M^^i-isn^'J^y'^mtis -^tzit. 
20 s:i^:^5-e#§. 
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^i^y^miit. ^ (3 0) ^mit-t^^i^n^^^iii. Ik'&i^^y^o^mmb-^ 
5 (weight) $rotfCt9:j£UT't) J;V^, 

v^^^l^h ' ^Jy^ib^^ 0.5 UIpp km^\^XiiX< . ^•Ppi^m^x/^'f';^ 1 
10 O0>i^y^my3<OT^SiijM.t^^^i^Xi:,^\i\ "^tc, m^y'y<^ ^ I 0 (Di^y 

;0<^AM«>^^J6'Ct J; < . m^'fyU :^ 1 Q<DP:mi±m. tct^lt. SDH 
r^<-f;^(:iJJ-rs ITU-T G.958 l^i^tt^s {:im3&$nrv^aS:^5'^5'W;/70tt« 

15 (6) 

^it. ^ (15) tmm^-^^-\y^h—>'(o-i-^:y^t>y'^b\.x^^^, 
20 121 8 ttv ^iip^osijffe?i^^(z:^€)^i^ig^s 10 0 (Dm^o—m^n^-r^xih^, 

Kl^^eiOOf*. '^=f''fy'^yC Tsi 0(Oi^y^mt}^^W!.'r^^^Xh^X. 
-^^^^l 0 2. m^i^yf^mii^Stl 0 4. :^^>'^5^SW#^1 0 6. ^WJ 
10 8 ^^i;i5o m^x/<-r :^10its 0i:r^^:£i^ D T Ji^mL\tfy<'< V 



18 



20 -kit. 0 4f>mm<0^--fji^^^ir:bWt'^. -i^y^mm 

m^^l 0 6{i.v^-fi^O'^r-://^^cA:^m■l|•^fc3liS^•^i:^;5^SrS^1-^):li^^: 

tLX, 0 8(*, A;^ft-^»-/t?CTm^f'/<^:^ 1 0 75Sttl;^ft-^co 

2/ hia^?^^^l^li1-•5, 



19 



20 

5o S 3 0 ?S^v?s/^fPAn^g^l 0 4SrffiV^-C. A;^ft-^lCjSiiig|E|S3^ 

^y)M.i^mats i^-y^mmm^^i o 5s: (22) :5it* (25) sr^^i- 

20 S3 0 4{c*3VNT. y SMf^J^IS: 1 0 6 «s I2A±{' J: "9 Ufcltt^Stii: 
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5 

-y^mw^m 110 SrMtC^»;t5o EI 1 1 {clfcVNTias ID— -B-«r# U^iiSI 

10 ^^^ikx^mm^^-t^o 

-tSi^'t' ^'^•i^jy^tD:;^^ ^=£^Hiwi^J^&-r^o:$:F!l^^:*3^t§^IS^^gl 0 ofci 
t ^ s;^ ^ PP^JD -r $ r ;6S # -5 „ 

[ill 2fi,md^7^^<w'7; 1 o^Pi;m'r^^mijm(Dm(Dm^^i-y^-'^^^- 

25 f-^ viSi>y^^;t)Pl9:|5gfs 3 o s^n^^i-^^D-^ ^^t^y^^M^ms 3 o 
sfi. 1^1 l^^*5v^rt^£p^b;fei^^>'^Ki;^5'^^*D^^l i o^^vnt. Attit 

^r\Z-^^ >mi^y'$' ^^im-ti>o ^UT. S302'-S30 6 (D^mtrn ^ ^ t 
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^mmmmizm^^mmwiRvnm:^momm. (4-1) 

y^RX^ (4-3) tc^b^tlfe^v' 5/ ;?«r 11^^-5 ^©•a-x i^y^mum^Wil 0 
^Sr^;ff ?>o i-tii^hm^iti^y^^mm^mi 0 6«:> ^ (1 4) 

M-^'u # V ^^iSAth.pp 36» i?--r V jg^ y ^ L t V N-iis c fc«t;t ^ u # v t , 

-l^yi^fMUm^^l 0 Gits ^ (2 2) Xtt (2 5) l-^Jft-S U#V^'|iIAth.pp1^' 
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:^nMf^m\c^i>^^mmRxjpnm:^m<omm (4-4) ic^vtc^-o-f^i^ 
m^7^^<'i'^ 1 oKtii'f^iyy^^mm^ti,z.m-^\'^Xs'^^ymi^y^<omm 

fleoutvMtAth,pp*^?3Ji^^^fi^5>u#v^ffi(^)'g'tf-m^ i-/j^fc>'^i^'r 

-r^o f '^?t>*)^?lj;tl^> i^ytJ'S^J^Sl^^l 0 6fi. ^ (2 2) Xfl (2 5) 
25 *3{tS U#V^'^^[A.h,pp «:??l^2^S/i5' b#V^'|K»-ftt^^'C, ^ <^:^# $ 

h t•-:^fi|C0LtV^•|tiAth.ppt:l^l^v^:y^5'tt;^^^Cyt^ia^;''j:^.„ 



24 

&i.±o^mi^x'o . i^-^^mmmmmi o en, ^ o o) ^mt^-r^^^^i- 

I ^±(D (1) RV^ (2) i::*5VN-c-^iyi^(^;*ct $^i^X&1-^);^J6(cffiv>^v=5' 

I i/i^-;/i?^^iJ^{C^^VNT^ (6) (7) (8) . X\t. ^ (9) Ic^J^Lfctf 

! n^n-ox. Bi£h<Dm.'^r^<^^i o\^^i-f^-:^'y^Bmm^^mmi-^o :::: 

I 

! 

mmWii 0 on^mBiz^\.tc^-<^~y?&±^i o 2*5^^i-SA:^fS-^lcft^ 

ill'ftftij^^7='^<'< 1 1 (Transmitter (DUT)) 7!)>^^\^itm^^^mm 
M^'f^<^:^12 (Receiver (DUT)) ^(O^s^iE-^ t L-X m^^^o ^ I S 

v^TBi 8 b m'-(D^-^^H Lftm^ismits ur\zm,mi-^j^^m^xm s \cm 
25 i&LxmPML'tt.m^mmtm-<Dm^:Rumm^m-t^o 

mm^^i 0 6 n^^^i 0 8 t^m^io vk^i^-y^ma^^i o 4«, 



25 

i^y^^^iifa-t^. i^-y^mmmmmi o 6f±. mskaskviti^y^mmm^m 
3 0 2^rs3v^T?^;t-:^J/^?Ppip#^l o 4*s,iif5«(jm-7^7'^-^^:^ i 

10 1 0 i:r^«?-C39-5, 

15 ^ >^i^y^m\\^WL 1 1 o:Bi,nm.^'^i:/^m\^^Wi 1 0 4 t^li >:) i^-y-^^m 

3i® 1 0 0 Its mm^ CI y^^^^ 2 0 Tss^^-rssm^ o s' ^j^m-^-tzis^s^N-c 
f&f^-rsi^miimi^-r/-^-^;^ 1 i<Ru«^<tffl!im^x/-<-r;^ i 2%^^'r^o 

25 A;^f&-J|^3rl^>'7'y 

n^mu 1 0 0 0 1 3 \zi3\,^xmm i^tc^^mu i o o (Dmi^iz.^a^. 

^Bi^^i? 1 1 2t:mx.^o m^^-y-y^ 1 1 2«, S2ii5^ tt 5/^^>fctl2 OlciJ;?) 



26 

fflv^^ r ^ {;i J; t) . Hmmu 1 0 0 ft. ■0ii;?Lf;fi*fifflym^"r^M 1 1 Rx/^m 

121 1 5 Us m.'fy'yu 0 'k^m'r^^^:^^<Dm<Dm^^'tyo^^^^ 

hi^pgs 3 10 <srM{-*i-^o ^^-yy hwtms 3 i o^t. mi 4 izis 
\^xnmvtLuni^y^ 1 1 2^m\f^x.&m^^i/^f^^^20Kx^m±^ 

1 0 0(::J:5ffcil^«fe{*. S 3 0 2\z.i5\>^xm'^i^y ^m^^^l O 4:6S. Jim 
15 {aijm^T^/-^-!';^ 1 \t^i^Kti'^^fcXti\'^^-\zn\^X^-&^J^y^^m^ir^^. 

S-:5v^TA;^^&■^«r1^>'::^y v^-T-S^, 3^t^> s 3 o 6 (c*3VNT*li;£^e 1 0 

8;ds,^^<Rm^^^-^^;5^ 1 2i)^htii:fj^titLmtim^icm-:s\^^xmi^mm^^ 

20 <^t?feS„ 

^%\^m^xh^\'\ :L(om^\:Liin^¥^iikmw:i 0 oic«t6i^^:^^fefi. ms 



• « 
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y T^-Yif'-efc "9 , 90 kHz. 800 kHz. 7 MHz (3 h — » (Dm—mU(0-^^ 

V? y ^ ^u^^si;^ y i£r f* y r ^ f'o A^ft-^tc ep;(iD t -c. -r v y t 7 

0.7 m 20 m *-C^{k^i^:T?g^v^5'^S$r^^t:$-frfCo 

fcPj^s^^ix-S, LfcdSo-C. ^ (3 0) f*, iJJlT<^^ (3 1) izmm-t^^tti 
15 ^tSo 

i;^^ |/f,CA)-lj + A^,,,_^^^.;,, <A^.^^ [UIpp] (3 1) 

0.5 UIpp) ^m^^ b ^^^y hSSt):d5^C5 0-e, \fy hm'O ^^C^&4^(0 S 
h - '^-^ ^^^i^^y^ (Om'^As-iom itKkO^ (3 2) -CJ^^PitbSo 

20 ^_=£fi:^^^^p|fi5L lUIpp] (3 2) 

ISl 6tc^i-J; 5{Cs l^l^i^j'^^rlE'fk^-S-yti ^(3 2) T'^irftfcIS 
tttr^/ M^I9^f^@^i>';^7"A (BERTS) xmi^Vitit^^tm^—^-t^^ 



28 
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